Objective: To review the results of a comprehensive drug screening as first line diagnostic tool in patients attending an emergency department for suspected drug poisoning. Methods: A comprehensive drug screening was carried out in plasma or urine, or both, of 310 patients combining an HPLC multidrug profiling system and a fluorescence polarisation immunoassay. Results: In 64.2% of cases the screening confirmed the diagnosis of drug poisoning, in 13.9% suspected drugs were measurable at non-toxic concentrations, and in 21.9% no drugs were found. The suspected drugs were fully confirmed in a minority of cases, (symptomatic patients: 28.2% compared with asymptomatic: 16.5%). Symptomatic patients were less likely to have at least one suspected drug (29.6% compared with 57.7%; p,0.001), and more likely to have at least one unsuspected drug found at analysis (17.4% compared with 3.1%; p = 0.005). In 5% of patients, asymptomatic when first observed, one or more unsuspected drugs were found. In 6 of 29 patients, with suspected poisoning of an unspecified drug, the screening identified the specific drug and excluded acute intoxication in the remaining cases. Conclusion: A rapid comprehensive drug screening adds to the diagnosis of patients with suspected drug poisoning, identifying unsuspected drugs in symptomatic patients and excluding drugs in asymptomatic subjects.
T he role of the emergency physician in the diagnosis of acute multidrug poisoning is important in preventing serious morbidity and mortality. Prior studies have reported discordance between clinical suspicion and laboratory test results in suspected drug overdoses. 1 2 A comparison of the results of laboratory findings with a clinical judgment based on history, symptoms, and signs, showed that laboratory results may provide additional information as to the nature of the intoxication in about two thirds of cases. 3 A new comprehensive screening for suspected drug poisoning has been proposed. 4 Its usefulness has however been questioned 5 ; in most cases the results do not change treatment, the decision being mainly based on clinical parameters. 6 On this basis, a limited drug screening to prove the presence of life threatening drugs is actually considered a more cost effective and efficient diagnostic tool. 7 8 Comprehensive drug screening might be useful in patients with suspected poisoning. A pure clinical approach, without any confirmatory laboratory result, might be insufficient in deciding patients' treatment and disposition. In the presence of suspected drug poisoning, a few patients with minor symptoms may only need admission to an ordinary medical ward for minimal observation, instead of intensive care units. At the same time, patients with a negative screening might be safely discharged within a few hours, avoiding unnecessary in-hospital observation and potentially harmful gastrointestinal decontamination procedures.
However, caution is needed in patients with some types of poisoning where plasma concentrations can rise to potentially toxic levels after a negative drug screen.
We report the results obtained from a series of consecutive patients attending an emergency department (ED) for suspected drug poisoning. The information given by laboratory findings was compared with clinical data.
METHODS

Patients
We retrospectively examined all consecutive cases attending the ED of Forlì from December 1996 to May 2000, and who had a comprehensive drug screening because of suspected intentional drug poisoning or acute intoxication from drugs of misuse. According to the protocol in use in our ED, all subjects were submitted to a combined HPLC-immunoenzymatic screening for drug poisoning. Information gathered from patients' records included personal data, poisoning to admission time and type of suspected drug(s), presence of pre-existing chronic illnesses, main characteristics and symptoms of clinical presentation. These patients account for about 75% of all cases admitted for suspected drug poisoning in our institution, after exclusion of chemicals and carbon monoxide intoxication.
The suspicion of intentional drug poisoning was based on history, as reported by the patients, relatives, friends or bystanders, or by the finding of empty medicine containers, symptoms, and specific clinical signs of drug intoxication.
The clinical records of 310 subjects, median age 32 years, admitted to the ED with suspected drug overdose were reviewed. In these patients a total of 443 drugs were suspected. Table 1 shows their main clinical features. One hundred and nine cases (35.2%) had concomitant intentional self harm injuries, 26 cases (8.4%) had been involved in a road traffic accident, 8 cases (2.6%) had medico-legal issues, and 4 (1.3%) had traumatic injuries. Thirty nine cases (12.6%) had coexisting medical diseases, and 196 subjects (63.2%) were regularly treated with one or more drugs. Physicians suspected the involvement of specific drugs through a history obtained from the patients in 145 cases (46.8%), from bystanders in 113 cases (36.5%), through the finding of drug blisters or containers in 84 cases (27.1%). In 29 (9.4%) cases a drug screen was performed because of a moderate central nervous system depression, in the presence of unspecified drug poisoning. Most patients with central nervous system depression (249 cases) also had alcohol measured in blood. A blood alcohol concentration above the cut off value of 10 g/l was present in 32 of 170 cases with acute drug overdose (18.8%), and in 28 of 79 with no or trace amounts of drugs in blood (35.4%).
A total of 101 patients (32.6%) were discharged home after an observation period of three to six hours in the ED, 173 cases (55.8%) were admitted to a general ward, 33 patients (10.7%) to an intensive care unit. Three cases died within a few hours after admission to emergency room for morphine, lignocaine (lidocaine) overdose, and clomipramine plus clotiapine and cocaine overdose. Four other patients died after hospitalisation for subarachnoidal haemorrhage after cocaine intoxication, multiorgan failure after morphine, terfenadine, clotiapine and verapamil intoxication, and for untreatable ventricular fibrillation after clomipramine overdose.
Drug screening
The drug screening was performed by combining in sequence a multi-column HPLC drug profiling system (Remedi HS BioRad, Hercules, CA) and a fluorescence polarisation immunoassay (FPIA) with a TDx analyser (Abbott, Abbott Park, IL). Our protocol included the Remedi urinary drug screening and, in the case of positive drug detection, a confirmatory test with either Remedi in plasma or a quantitative FPIA, whenever available. [9] [10] [11] [12] FPIA was carried out in plasma for drugs and in urine samples for drugs of misuse (opioids, cannabis, amphetamines, cocaine).
Our current library of Remedi HS multidrug profiling system permits the determination of over 900 drugs and their metabolites of many common pharmaceutical agents (tables 2 and 3) that might be missed by limited screens routinely used in ED, within a detection limit for each substance of 200 ng/ ml. [9] [10] [11] [12] This policy guarantees a final result in a turn around time of 20-45 minutes. The system does not measure lithium, sulfonylureas, and any chemical agent. The FPIA system permits the quantitative determination of plasma benzodiazepines (BZD), digoxin, barbiturates, phenjtoin, methotrexate, primidone, salycilates, paracetamol, theophylline, tricyclic antidepressant (TCA), valproate, ethosuximide, and the urinary detection of the commonest drugs of misuse (opioids, cannabis, cocaine, amphetamines). To allow the clinician to correctly interpret the results of the screening, the problems and quality of results were always discussed with the analyst both before and after the test.
The combined analysis with Remedi in urine samples and plasma was performed in 116 cases (37.4%). After the urinary Remedi screening, a quantitative confirmatory test with a single FPIA in plasma was necessary in 108 cases (34.8%), whereas more than one test was performed in 33 cases (10.7%). In the presence of drugs of misuse, a single confirmatory FPIA was carried out in urine in 55 cases (17.7%) and more than one test in 12 cases (4.5%) (table 2). The results reported thus represent the data generated through the usual clinical activity and physician judgment, and not a systematic use of all tests for every single case.
The diagnosis of drug poisoning and the evaluation of its severity were based on laboratory confirmation as well as on overall clinical assessment. Concordance and discordance of results between suspected drug poisoning and diagnosis was divided into four categories:
N laboratory test confirming precisely all suspected drugs; N at least one suspected drug not confirmed at diagnosis; N one clinically unsuspected drug reported at diagnosis; N at least one suspected drug not confirmed and one suspected drug reported.
The protocol was carried out according to the Helsinki Declaration and approved by the local ethical committee of the Morgagni Hospital, Forlì.
Data analysis
Observed frequencies were used to describe data distribution. Odds ratio (OR) and 95% confidence intervals (95% CI) were also calculated. Statistical analyses were performed running the Stat-View 5.0 statistical package (SAS Institute, Cary, NC) on a personal computer. A two tailed p value less than 0.05 was considered for statistical significance.
RESULTS
The time interval between alleged or reported drug ingestion and drug screening was ,60 minutes in 71 cases (22.9%), between 60 and 120 minutes in 44 cases (14.2%), .120 minutes in 125 cases (40.3%), unspecified in 70 cases (22.6%). The distribution was not different in relation to the results of the screening (x 2 = 2.249, p = 0.522). On the basis of clinical course and laboratory results, 39 symptomatic patients (23.9%) were safely discharged after an observation of three to six hours, and followed up as outpatients. These subjects were intoxicated by short acting, non-life threatening drugs, and had low plasma concentrations and high urinary levels.
Non-toxic concentrations
In 43 cases (13.9%), the concentration of alleged or reported drug was measurable, but at trace, non-toxic concentrations. The most common drugs in this group were BZD in 30 cases, neuroleptics (8 cases), tricyclic antidepressant (3 cases), SSRI (4 cases), anticonvulsants (13 cases), digoxin (3 cases). A diagnosis of acute intoxication would theoretically be excluded with FPIA performed on the basis of suspected 
Negative screening
In 68 patients (21.9% of total cases) the test did not show the presence of any drug at urinary Remedi screening. Thirty five patients (51.4%) had minimal or no symptoms, together with a self harm behaviour, and were reclassified as psychiatric disturbances. The remaining symptomatic patients had either a blood alcohol concentration in the toxic range (.1.0 g/l), and their symptoms were related exclusively to an acute alcohol intoxication (11 cases, 16.2%), or to a neuropsychiatric disease without evidence of drug intoxication (22 cases, 32.4%).
Fifteen symptomatic patients of 33 (45.5%) were discharged after an observation period of three to six hours in the ED to recover from mild depression of the central nervous system. They did not re-attend for secondary clinical complications after discharge at a follow up of 30 days.
In a single patient, admitted because of alleged long acting BZD overdose, the initial multidrug screening did not detect any drug at admission. He was admitted because of rapid clinical deterioration and the test was positive at a second assessment, within five hours.
Clinical compared with biochemical diagnosis
Ingestion of drugs in toxic amounts was clinically suspected in 213 symptomatic patients and in 97 patients suffering from minimum or non-specific symptoms. In only 76 of the 310 patients was the diagnosis fully correct. Symptomatic patients were less likely to have at least one suspected drug not confirmed than asymptomatic patients, whereas they were more likely to have at least one clinically unsuspected drug reported (table 6). In 15 patients (4.8% of total cases), who had no symptoms when first seen in ED, the diagnosis of drug overdose was possible because at least one unsuspected drug was found at analysis. All these substances would not be detectable by FPIA in plasma or urine specimens, and 13 of 15 cases (excluding one intoxication from selegiline and one from cannabis) were admitted to a general ward for observation.
Twenty nine patients (9.3%) attended the ED for a suspected poisoning of an unspecified drug (table 6). In 21 of 29 cases (72.4%) the screening did not reveal any substance; in one case non-significant concentrations of lamotrigine and clozapine were detected, and in one patient clomipramine and delorazepam was found. In only 6 of 29 cases (20.7%) the diagnosis was acute intoxication, a figure significantly lower than that observed in patients attending the ED with the suspicion of a specific drug overdose (x 2 value = 24.9; p,0.001). In 11 patients (37.9%) an acute alcohol intoxication was shown.
DISCUSSION
This retrospective study suggests that in patients attending an ED for alleged drug poisoning or acute intoxication from drugs of misuse the suspected drugs are not always confirmed in a large proportion of cases. Unsuspected drugs, often drugs of misuse were also detected in large numbers of patients. This is true in both symptomatic patients, where the alleged drug may be more easily suspected, and in asymptomatic cases, where unsuspected drugs, potentially harmful, may be detected by a comprehensive drug screening.
The importance of the multidrug analysis in the management of patient with acute drug overdose has not been proved. Several authors claim that toxicology screening is useful for the treatment of their patients, but only few studies provide quantitative evidence to support this conclusion. 13 14 Other studies suggest that unexpected laboratory findings scarcely influence diagnosis of patients with drug overdose, except for salicylates, iron, acetaminophen. 2 7 8 15 The clinical course remains the leading criterion for treatment, but a comprehensive drug screening might be useful in patients with changed mental status, or coma of unclear aetiology for diagnostic purposes, and to exclude unsuspected drugs.
In asymptomatic or uncomplicated patients with confirmed overdose the laboratory screening is unlikely to contribute to management. These subjects have a favourable outcome with minimum intervention, the clinical course might be predictable on the basis of the first few hours of observation, and their conditions are unlikely to deteriorate. 16 Exceptions may be patients who ingested life threatening doses of drugs with delayed adverse consequences, where an accurate drug identification is mandatory for appropriate decontamination procedures, 17 or the ingestion of large amounts of long acting, retard formulations as illustrated by the case of the long acting benzodiazipine in this study.
There are differences between clinical judgment and laboratory results, but studies are usually carried out by means of specific drug panels, selected on the basis of a clinical approach. 18 In our study we used a modified version of a comprehensive drug identification system, which tests over 900 drugs in blood and urine. [9] [10] [11] [12] The advantage of our system is the rapid measurement (available in a turnaround of 60 minutes) of most drugs and their metabolites, which permits the identification of the drug(s), even when they are almost completely cleared from blood. This may be important to the emergency physician to support the diagnosis of poisoning in a condition where the history referred by patients, relatives, or bystanders is frequently unreliable, the suspicion of drug overdose might simply be raised by the occasional finding of empty drug containers, and symptoms may be non-specific.
Errors in comprehensive screening may lead to both false positive and false negative results. 19 20 The laboratory finding of a clinically unsuspected drug is not necessary a marker of severity of illness and does not on its own identify patients requiring a closer observation. Our data show that in 43 cases (13.9%) one or more drugs were measurable in trace quantity without any clinical relevance, and the diagnosis of acute intoxication was made in only seven of these patients, after repeated testing based on the evidence of a worsening clinical course. To avoid any misinterpretation, the results of individual tests need to be always discussed between the analyst and the physician, and compared with clinical status.
The advantages and the limits of the test are different in relation to clinical status. In symptomatic patients, most symptoms are non-specific and shared between drugs. In most of these cases, the comprehensive screening identified one or more harmful substance(s) adding to those clinically suspected, as frequently reported. 1 Apart from its value for diagnostic purposes, it is not possible to comment on the usefulness of this information for clinical management in a retrospective series. However, there is no doubt about the advantage of a negative test, and particularly of the benefit of a rapid piece of information for decision making. A few patients might be mimicking symptoms, and, according to our policy, nearly 25% of patients with a negative test were safely discharged with minimum observation after the results were available. The remaining patients were re-evaluated in search of different causes for their symptoms.
In asymptomatic patients with alleged drug poisoning the clinical value of the screening is proved. Over 50% of cases had a completely negative test but the remaining had an acute intoxication, possibly in a pre-clinical stage. These patients include not only subjects with suspected drugs totally confirmed, but also patients with at least one unsuspected drug with/without a suspected drug not confirmed (15 cases). These patients are a special challenge for emergency physicians, being at risk of errors in diagnosis. In our series, all these patients were admitted to hospital, and most of them developed low grade intoxication symptoms during follow up, and recovered uneventfully.
A few limitations of our multidrug screening policy should be discussed. Firstly, our ED is part of a community hospital, where patients are treated for at least two to four hours before admission. Our results may not applicable to different hospital, where patients are moved out of the ED more quickly.
Secondly, a diagnosis of multidrug overdose may generate unnecessary admissions to an ICU, independently of the clinical condition of poisoned patients. Over-admission is considered a less serious error than lack of admission of a patient who could have benefited by ICU treatment. Some patients might also be admitted for brief surveillance because a possible suicidal behaviour, independently of the need for specific therapeutic procedures. 16 In our setting 26 of 32 cases (81.2%) were admitted to ICU for only 24 hours, and up to 50% of them did not have to any specific therapeutic measure. Over-admission might be compared against the advantage of safe rapid discharge in patients with negative tests. The cost/benefit of our policy might be tested in a prospective series considering the total cost of the screening, including salaries and reagents (in our hospital about J120 for patients with a negative test and J150 for positive analyses).
Finally, although the library of detectable drugs is periodically upgraded (by December 2001 the number of detectable drugs has increased to 1100), it must be kept in mind that this will never bring the system to 100% sensitivity.
In conclusion, our integrated system for a rapid comprehensive screening of acute drug poisoning adds to the diagnosis of patients with suspected drug poisoning, mainly identifying unsuspected drugs in symptomatic patients and excluding purported drugs in asymptomatic subjects. It might also be helpful to predict the clinical course in selected cases, making the clinical observation more accurate. Its value needs to be tested in a prospective study.
